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Abstract
Background: In order to achieve a change among teens' sexual behavior, an important step is to
improve our knowledge about their opinions concerning relationships, love and sexuality.
Methods: A questionnaire including topics on relationships, love and sexuality was distributed to
a target population of 4,000 Filipino students from third year high school to third year college.
Participants were obtained through multi-stage sampling of clusters of universities and schools. This
paper concentrates on teens aged 13 to 18.
Results: Students reported that they obtained information about love and sexuality mainly from
friends. However, they valued parents' opinion more than friends'. They revealed few
conversations with their parents on these topics. A majority of them would like to have more
information, mainly about emotion-related topics. Almost half of respondents were not aware that
condoms are not 100% effective in preventing STIs or pregnancies. More girls, compared to boys,
were sensitive and opposed to several types of sexism. After adjusting for sex, age and institution,
the belief of 100% condom effectiveness and the approval of pornography and sexism were
associated with being sexually experienced.
Conclusion: There is room for further encouraging parents to talk more with their children about
sexuality, specially aspects related to feelings and emotions in order to help them make better
sexual choices. Indeed, teens wish to better communicate with their parents on these issues.
Condoms are regarded as safer than what they really are by almost half of the participants of this
study, and such incorrect knowledge seems to be associated with sexual initiation.
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It is well known that, from the standpoint of public
health, sexual relations among teens represent a risk factor
[1-4]. Existing literature points to the alarming conse-
quences of premature sexual involvement among adoles-
cents [5,6]. Examining cross-country data, Wellings et al.
establish that men and women in most nations begin sex-
ual activity at ages 15 to 19 [7]. Far from settling with a
marital or cohabiting partner, teens engaging in prema-
ture sex increase their risk of exposure to sexually trans-
mitted infections (STIs) and teenage pregnancy.
According to UNAIDS and the World Health Organiza-
tion, the global AIDS epidemic continues to grow and the
number of deaths due to AIDS is increasing in most con-
tinents [8]. Every year, 14 million adolescents give birth,
which in developing countries translates to one in three
women under 20 years of age [9]. Owing to the health
consequences, adolescent sexual behavior is certainly a
growing concern.
Competent authorities are trying to find solutions to this
problem (in the form of education programs and infor-
mation campaigns). However, the average age of first sex-
ual relation is still too low, while unplanned pregnancies
and STIs remain high [10-13]. Some behavioral factors
such as starting sex relations at a young age and having
multiple (concurrent or serial) sexual partners, increase
the risk of infections [5,6,14-18]. Moreover, the use of
contraceptive methods does not seem to be effective
enough to avoid unplanned pregnancies in youth [19-22].
In addition to the physical dangers, existing literature has
likewise examined, albeit on a smaller scale, how early
sexual activity could be compromising teens' emotional
and psychological well-being:
- Some studies assert that sexual activity is directly cor-
related to emotional problems among American
teens; sexually active teenagers are more likely to be
depressed and more likely to attempt suicide than
teenagers who are not sexually active (even after con-
trolling for sex, race, age and socio-economic status)
[23,24].
- Personal testimonies of young people reveal that
emotional dangers of premature sexual involvement
are real [25].
- Most sexually experienced teens are already reporting
feelings of regret over premature sexual intercourse
[26,27].
Research points to different factors affecting early sex
among teens. Several studies have confirmed more risky
behaviors in males compared to females (higher preva-
lence of premarital sex, less likelihood to be sexually absti-
nent, increased odds of engaging in risky sex and younger
age at first sexual relationship) [28-31].
Socio-economic status is also an important factor. Singh
et al. ascertain that adolescent childbearing is more likely
among women with low levels of income and education
[32].
Several family variables have proven to be related to sex-
ual behavior. Parent-child communication is protective
against early sex [30,33,34], especially for girls [33]. Fur-
thermore, according to the systematic review of American
youth studies done by Buhi and Goodson, the youth's per-
ception of parental attitudes toward sex is a stable predic-
tor of sexual behavior outcomes [35].
Several studies show that the sources of information avail-
able to teens as regards sexuality are incomplete and inap-
propriate. A study in Costa Rica concludes that a more
complete biological information is received compared to
affective information. Furthermore, the same study
reports that educational institutions are the most fre-
quently used source, while the family stands in second
place [36]. A Spanish research calls attention to the fact
that almost half of the youth between ages 18 and 29
describe communication with their parents on sexual
matters as inexistent (25.9%) and unsatisfactory (20.6%).
While parents are the youth's favorite source of informa-
tion, the youth in actuality turn to friends or partners for
information [37].
Limiting current perspectives to the physical or biological
dimensions of sexuality may further obscure fitting solu-
tions. If intervention programs and future research are to
be responsive to the needs of teens, what they feel and say
should have weight in ongoing discussions. Expanding
this research area has therefore the potential of uncover-
ing important and useful insights on how to best help
teens.
This research is the first step toward an international study
(Project YOUR LIFE), on what the youth think and feel
about relationships, love and sexuality; with the general
objective of enabling future health education programs
focusing on character and sex education to be grounded
on youth's opinions and needs.
In particular, this paper seeks:
1. To know which is the preferred and actual main
source of information about relationships, love and
sexuality on representative samples of Filipino teen
students;Page 2 of 13
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know more about; and
3. To study their actual knowledge about the preven-
tion of STIs and unplanned pregnancies as well as
their attitudes toward specific issues such as sexism.
Methods
Data Instrument
In order to accomplish the research objectives, a paper-
pencil questionnaire was crafted to gather data on the fol-
lowing categories: Socio-demographic characteristics;
characteristics of the group of friends; use of free time;
access and exposure to media; feelings, opinions and
information sources on relationships, love and sexuality;
and life goals.
The instrument consisted mainly of close-ended ques-
tions. A five-point Likert scale was used for attitudinal
responses. The questionnaire was drafted in colloquial
English and pre-tested in the field to 180 students. Ques-
tions were tested to ensure clarity, comprehension and
suitability to local conditions. Content and length of the
instrument was modified to last about 45 minutes.
Specifically, variables considered in this article refer to:
youth's sources of information about love and sexuality;
importance of parents' and friends' opinion about differ-
ent topics; frequency of conversations with parents about
different topics regarding sexuality, and desire to know
more about these topics; degree of agreement with sen-
tences showing disapproval towards different forms of
sexism; knowledge about condom effectiveness; and sex-
ual experience (whether the subject has had any sexual
relation).
The wording of the questions and answer scales is
described below where appropriate. The questionnaire is
available upon request to the corresponding author.
The sample
The targeted study population was 4,000 students from
third year high school to third year college in the Philip-
pines. Subjects were obtained through multi-stage sam-
pling of clusters of universities and schools.
Time and budget constraints yielded the limitation of
choosing seven respondent regions out of the seventeen
political regions. These are National Capital Region, CAL-
ABARZON, Central Luzon, Western Visayas, Central Visa-
yas, Davao and Northern Mindanao. The respondent
regions were selected on the basis of having the greatest
number of youth population while limiting two regions
each from Luzon, Visayas and Mindanao (the three island
groups), plus the National Capital Region.
From each region, four institutions were identified as sur-
vey venues: one public high school, one state college or
university, one private high school and one private uni-
versity. Schools with wider representation of youth sectors
(judgment-based) were chosen (Figure 1).
The total of approximately 4000 students were targeted
from the seven regions based on the respective contribu-
tion of the region to the total youth population. This sam-
ple size was chosen taking into account approximate
sample size estimation criteria [38,39]. We worked with
the criteria that 10 subjects would be needed per parame-
ter included in a statistical model used to adjust for con-
founding. By parameter we mean each continuous
variable and/or each dummy variable from categorical
variables, that could be included in a model. Thus with a
sample of about 4000 students we were quite confident to
have sufficient statistical power to account for a good
amount of variables in a given model. Equal samples were
taken from each year level and from public and private
sectors to improve subgroup analyses by school type.
Classes were randomly selected.
Not included in the population were out-of-school youth.
Priority was given to study in-school youth since one of
the implicit objectives of the research is to generate
insights on future formation channels for this specific
group.
Finally, for the propose of the analyses of this paper, we
focused only on high school students aged 13–18.
Data Collection
The questionnaire was implemented between July and
September 2007 in twenty-eight schools from seven
regions using standardized data-collection protocols.
Prior to administering the survey to students, consent was
obtained through the schools. Schools were invited to vol-
untarily participate in the research project, which was
described to the schools as an effort to collect nationwide
baseline data to guide future education interventions.
Data collectors travelled to each participating school to
administer the survey sheets during class hours. Adminis-
tration in schools (that is away from parents) has the
reported benefit of increasing the respondents' sense of
privacy and their willingness to disclose sensitive informa-
tion.
Survey procedures were designed to protect student pri-
vacy by allowing for anonymous participation. Data col-
lectors read a standardized script, including an
introduction to the survey requesting the participation of
students. The survey's scope and respondent anonymity
with respect to the school and their parents was explained.Page 3 of 13
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leave any discomforting survey item blank. The survey was
completed in approximately 45 minutes or one class
period in classrooms or lecture halls. To the extent possi-
ble, students' desks were spread throughout the classroom
to minimize the chance that students' could see each
other's responses. Neither the survey administrators nor
classroom teachers moved around the classroom while
students took the survey. Students were told of the impor-
tance of providing honest answers and that no one would
know how they responded individually. When students
completed their survey sheet, they were asked to seal their
answers in individual envelopes to be returned to data
collectors. Lead researchers secured and transported sur-
vey sheets to Manila for data entry.
Analysis was jointly conducted at the University of Asia
and the Pacific, Philippines and at the University of Nav-
Sampling processFigure 1
Sampling process.Page 4 of 13
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study by the Ethics Committee of the University of Asia
and the Pacific.
Analysis
Data were analyzed taking the weights and clusters of the
sampling process into account by using specific survey
commands of the STATA statistical package release 9. The
survey mean. proportion and logistic commands of
STATA enable the estimation of group means, proportions
and logistic regression respectively assuming weights and
cluster sampling and thus estimating appropriate esti-
mates and standard errors. Significance levels of compari-
sons and model coefficients are performed by STATA
survey commands using an Adjusted Wald test [40].
Results
The survey was answered by 3,726 subjects (93% of the
targeted population). Most of the 7% of non-participation
(6.5%) was due to scheduling constraints of one institu-
tion. Responses of 28 students were omitted because they
were older than the target sample age (13 to 24 years).
Seventy-three subjects did not give age information, 2 did
not give sex information and 22 did not specify whether
their school or university was public or private. Therefore,
3601 respondents were used for the project (90.0% of the
targeted population). Among these, 3044 subjects (high
school students, 13–18) were analyzed in this paper.
A majority of the respondents were female (64.3%)
between 16 to 18 years old (60.4%). Most of them were
Roman Catholics (83.6%) and came from middle-income
families (79.1%) and public schools (54.3%) (Table 1).
Participants were asked how often they got information
regarding love and sexuality from different sources. The
source most often marked as "always" or "almost always"
by males and females respectively, was, by far, friends
(57.5% and 69.6%), followed, in the case of males, by the
Internet and youth magazines (27.1%); and, in the case of
females, by parents (30.7%) (data not shown).
The questionnaire examined how parents' and friends'
opinions regarding love, sexuality and other related topics
Table 1: Distribution of Respondents by Key Demographic Characteristics
Characteristics Total
(N = 3044)
Male
(N = 1088)
Female (N = 1956)
n (%) n (%) n (%)
Sex
Male 1088 (35.7)
Female 1956 (64.3)
TOTAL 3044 (100.0)
Age
13–15 1204 (39.6) 449 (41.3) 755 (38.6)
16–18 1840 (60.4) 639 (58.7) 1201 (61.4)
TOTAL 3044 (100.0) 1088 (100.0) 1956 (100.0)
Religion
No religion 54 (1.8) 28 (2.6) 26 (1.3)
Catholic 2546 (83.6) 914 (84.0) 1632 (83.4)
Protestant 299 (9.8) 103 (9.5) 196 (10.0)
Others * 145 (4.8) 43 (4.0) 102 (5.2)
TOTAL 3044 (100.0) 1088 (100.0) 1956 (100.0)
Economic status†
Low 391 (12.8) 155 (14.2) 236 (12.1)
Middle 2407 (79.1) 858 (78.9) 1549 (79.2)
High 246 (8.1) 75 (6.9) 171 (8.7)
TOTAL 3044 (100.0) 1088 (100.0) 1956 (100.0)
School
Public 1652 (54.3) 598 (55.0) 1054 (53.9)
Private 1392 (45.7) 490 (45.0) 902 (46.1)
TOTAL 3044 (100.0) 1088 (100.0) 1956 (100.0)
* Other religions include Jewish, Muslim, Hindu, Buddhist, INK (Iglesia ni Kristo), Aglipay, 7th day, Pentecost, Mormon, Jehova's, Baptist, Filipinist 
and "other".
† Based on the respondents' perception of family economic status.Page 5 of 13
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Teens' reported level of importance of parents' vs. friends' opinion by areas of concernFigure 2
Teens' reported level of importance of parents' vs. friends' opinion by areas of concern. Values are the average 
scores obtained in each item (in a five-point Likert scale labeled from a low "Not important" to a high "Vey important" score). 
p value of the adjusted Wald test taking into account the clustered sampling scheme: * p < 0.05. *** p < 0.001.
BMC Public Health 2009, 9:282 http://www.biomedcentral.com/1471-2458/9/282were valued by the youth. Generally, it is observed that the
youth (specially girls) value parents' opinion more than
friends' in most topics (Figure 2).
Parents' and friends' opinions are better appreciated by
girls (compared to boys) in all topics. This difference is
statistically significant for parents' opinion (p < 0.003 in
"choice of friends" and p < 0.001 in all the other topics),
and for friends' opinion except for "free time activities" (p
= 0.005 for "way of dressing", p = 0.011 for "choice of
friends" and p < 0.001 in the other topics) (data not
shown).
When asked whether they have talked with their parents
about the different aspects of sexuality (biological as well
as affective/emotional aspects), they reported relatively
few conversations with their parents. Concerning biologi-
cal aspects of sexuality, topics mostly discussed with par-
ents were, for males, pregnancy (21.7%) and STIs
(20.5%); and for females, girls' physical changes (58.9%)
and pregnancy (41.1%). On topics regarding feelings and
relations, respondents mostly talked about how to better
manage feelings and emotions (32.7% for boys, 44.8%
for girls), and how to know if the person they are dating is
the right one (26.4% and 36.7%) (Table 2).
On most topics (biological as well as affective ones), more
girls than boys reported conversations with their parents.
The highest difference was found on the topic "girls' phys-
ical changes", with 9.0% of boys and 59.9% of girls indi-
cating they talked "somewhat" or "a lot" about this topic
with their parents (p value < 0.001). On the contrary,
"boys' physical changes" was the only topic on which
more boys than girls reported conversations with their
parents (18.8% of boys and 10.7% of girls, p value <
0.001).
Survey participants were also asked whether they would
like to know more about sexuality topics. A wide majority
of participants said they would like to know more about
all the contents presented. However, both boys and girls
expressed greater interest in issues such as how to better
manage feelings and emotions (86.9% boys, 94.8% girls)
and what "falling in love" means (83.3% and 89.9%). On
most topics, girls showed a higher desire to know more,
except boys' physical changes, contraception, how to
know when one is ready to have sex and how to better
manage sexual drive: on these topics, boys' desire to know
more was higher (Table 2).
We identified some problems regarding the youth's
knowledge about the prevention of STIs and unintended
Table 2: Conversations with parents and desire to know more
TOPICS Talked to parents "quite a lot" or "a lot" * Want to know more†
Males Females Males Females
n (%)‡ n (%)‡ p§ n (%)‡ n (%)‡ p§
Topics related to Biology
Girls' physical changes (menstruation, breast ...) 90 (9.0) 1161 (59.9) <0.001 423 (44.0) 1454 (81.1) <0.001
Boys' physical changes (beard, wet dreams ...) 204 (18.8) 174 (10.7) <0.001 695 (67.9) 759 (47.5) <0.001
AIDS and other sexually transmitted infections 235 (21.7) 491 (25.7) 0.026 811 (78.7) 1496 (83.3) 0.007
Pregnancy, the beginning of life 251 (23.9) 800 (41.7) <0.001 672 (66.8) 1530 (85.3) <0.001
Condoms and methods of contraception 110 (10.2) 211 (11.1) 0.474 721 (70.5) 1126 (63.1) <0.001
Topics related to character and emotions
How to know when I will be ready to start dating 224 (20.6) 671 (34.9) <0.001 762 (74.5) 1436 (80.3) 0.002
How to know when I will be ready to have sex 110 (10.2) 254 (13.4) 0.022 673 (65.5) 991 (55.7) <0.001
What "falling in love" means 278 (25.7) 648 (33.9) <0.001 872 (85.2) 1627 (89.8) 0.001
How to continue going out with a person without having 
sexual relationships
181 (16.8) 509 (26.7) <0.001 746 (72.6) 1420 (79.6) <0.001
How to know if the person I am dating is the right one to 
share my future life with
281 (26.0) 702 (36.8) <0.001 839 (81.4) 1583 (87.8) <0.001
How to better manage my feelings and emotions 363 (33.5) 883 (46.1) <0.001 897 (86.9) 1714 (94.4) <0.001
How to better manage my sexual drive/passion 133 (12.3) 291 (15.4) 0.036 741 (72.2) 1170 (65.9) 0.002
How to tell the difference between desire, sexual attraction 
and love
185 (17.1) 469 (24.7) <0.001 859 (83.0) 1571 (86.6) 0.023
* Respondents marking the 4th or the 5th answer option in the question "I have talked to my parents about ...", with a five-point Likert scale labeled 
from a low "Nothing" to a high "A lot" score.
† Respondents saying they would like to know more about each topic.
‡ Proportions are calculated using denominators that range from 961 to 1085 (males) and from 1597 to 1937 (females) because some items were 
not responded by some participants.
§ p value of the adjusted Wald test taking into account the clustered sampling scheme.Page 7 of 13
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occur if one has sex with condoms, the percentages of
respondents answering "none" or "I don't know" were
42.9% for risk of AIDS infection, 43.7% for risk of genital
warts infection and 40.6% for pregnancy, with higher
rates among boys (p = 0.007, p = 0.016 and p < 0.001
respectively) (data not shown).
Attitudes toward sexism were explored by asking the
youth whether they agree with media using women or
men as "sexual objects", or associating femininity or mas-
culinity to having more sexual relationships. On both
items, more girls compared to boys were significantly sen-
sitive and disapproving of sexuality being misused in
advertisements (Table 3).
After adjusting for sex, age and whether institutions were
public or private, the students that believe condoms are
100% effective against AIDS, STIs and pregnancies were
more likely to be sexually experienced (OR= 1.59; 95% CI
1.09–2.33). Students that are approving of pornography
and masculinity and femininity being equated to having
more sexual encounters, were as well more likely to be
sexually experienced after the adjustments mentioned
above (OR= 1.69; 95% CI 1.25–2.29).
Discussion
The respondents of the study were representative of pri-
vate and public schools of the Philippines. We performed
weighted analyses in the descriptive results in order for
them to be representative of Filipino students.
According to the Philippine National Statistics Office,
81% of Filipinos are Catholic, and 8.2% belong to other
Christian religions [41], which is similar to our weighted
sample distribution. Regarding the distribution of sex,
institutions report higher enrollment ratios for girls than
for boys. Specifically, in secondary education, net enroll-
ment ratios (NER) are 54% for boys and 65% for girls
[42]. Since sex ratio (male/female) for these ages is
approximately 1 [43], this means that approximately 55%
of students are girls in high schools. This accounts for the
higher female presence in our sample.
Referring to our paper sample of teens, the main informa-
tion source about love and sexuality is friends. This is sim-
ilar to studies from Sweden, USA, United Kingdom, Czech
Republic and Spain [44-49]. Existing literature likewise
provides evidence that media (Internet, magazines) are
the second source of information, outranking parents, as
happens in our male sample [45,49]. A study in Nigeria,
however, sets parents in the first place among in-school
girls [50].
Literature shows that communication with parents pro-
tects against early sexual initiation and against risky
behaviors [51,52]. Conversely, information sources
which are mostly used in our sample (peers, media) are
not usually described as ideal for educating teens [46,53].
At the same time, parents' opinion regarding sexuality and
other related topics is well valued by teens in our study.
This is confirmed by surveys which also show parents
being rated as preferred sources rather than as actual
sources [47]. Furthermore, parents' attitudes toward cer-
tain risk behaviors (such as smoking and drinking alco-
hol) seem to be protective against those behaviors in their
children [54]. This seems to show that parents' opinions
are indeed taken into account when given to children.
There is therefore room for further encouraging parents to
talk more with their children about sexuality, including
aspects related to feelings and emotions that could help
them make better sexual and reproductive choices. This is
specially valid for daughters, who give in our data much
importance to their parents' opinion.
With regard to knowledge of sexuality, we observe that
teens in most cases (specially among girls) have not talked
about sexuality topics with their parents, but that they
Table 3: Opinions on sexism
Opinions Male
(N = 1096)
Female
(N = 1949)
n * (%) n * (%) p†
I do not like it when the media (TV, ads, magazines, films...) show:
- women as "sexual objects"; only giving importance to her body 435 (39.7) 1236 (63.4) < 0.001
- men as "sexual objects"; only giving importance to his body 437 (39.9) 1099 (56.4) < 0.001
I do not like it when the media (TV, ads, magazines, films ...) associate:
- femininity to having more sexual relationships 378 (34.5) 1115 (57.2) < 0.001
- masculinity to having more sexual relationships 378 (34.5) 1030 (52.8) < 0.001
* Number of respondents marking the 4th or the 5th answer option in a five-point Likert scale labeled from a low "strongly disagree" to a high 
"strongly agree" score.
† p value of the adjusted Wald test taking into account the clustered sampling scheme. Taking into account the 5 answer levels, the test for trend 
was also significant (p < 0.001) in the four variables.Page 8 of 13
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desire for information is not limited to the biological
aspects of sexuality. In fact, they are much interested to
know more about the emotional aspects of relationships
and sexuality. Examples are to know more about how to
manage one's feelings and sexual drive; meaning of "fall-
ing in love"; how to know if the person one is dating is the
right person; and how to tell the difference between
desire, sexual attraction and love. Having a better under-
standing of these issues can be very useful to avoid prema-
ture sex [52], and parents agree that these aspects should
be addressed [55]. Indeed, these issues are related to the
perceived well-being of teens. With sex education pro-
grams concentrating on biological information [36], they
are in effect highlighting topics that are of relatively lower
interest to teens while downplaying education in the
affective aspects of human sexuality which could be a
powerful means to empower teens to make healthier life
choices [56]. To our knowledge, the issue of making
emphasis on affective aspects is seldom brought up in sex
education policies.
Regarding sex differences in this issue, we find that, in
general, girls talk more with their parents about most top-
ics, and also want to know more. Boys only talk more
about their own physical changes, and have a bigger desire
to know more about these changes and about topics that
might be related to their higher sexual drive.
The teens of our study also have incomplete information
on some biological facts related to sexuality. Concerning
condom effectiveness, for example, several studies show
that condoms are "risk reduction" measures with respect
to unintended pregnancies, HIV infection and other STIs
and should not, therefore, be presented as "risk avoid-
ance" measures [57-61]. We find that around 40% of
respondents (even more among boys) have the wrong
belief that condoms are 100% effective or report not
knowing their effectiveness. This overconfidence or lack
of information can lead teens to underestimate the risks
they are taking [62]. Teens who believe condoms can
avoid rather than reduce the risk of STIs, underestimate
the benefits of abstinence and mutual monogamy, as
found in previous studies [37,63,64]; this perspective may
negatively affect their decision-making in sexuality. Risk
compensation may come into play and increase their vul-
nerability to infections and unintended pregnancies [65].
Briefly, this hypothesis suggests that the introduction of
new technological approaches or messages of prevention
could reduce the perception of risk at the broader popula-
tion level and thus worsen the compliance with other
basic preventive behaviors. In the end, higher risk-taking
could offset the protective benefits theoretically associ-
ated to the new approach. For example, risk compensa-
tion was described as an explanation for the initial failure
of seat belt laws to prevent road accident deaths because
drivers presumed that wearing a seat belt would protect
them from riskier driving [66,67]. More recently, other
researchers have extended the concept of risk compensa-
tion to HIV prevention [68,69]. Campaigns mainly focus-
ing on condom use at the population level could
paradoxically lead to an increase in risky behaviors (such
as the number of sexual partners), if the population per-
ceives condoms to be absolutely safe, irrespective of spe-
cific sexual behaviors. As suggested by a recent
community trial in Uganda, the overall effect of some
interventions could be offset by riskier behaviors at the
population level and thus hinder the targeted decrease of
HIV incidence [70]. Our results are consistent with this
cited paradoxical effect since the teens that falsely per-
ceived condoms as being 100% effective were indeed
more frequently sexually experienced. More might have to
be done to improve the content and quality of the infor-
mation conveyed to teens. While it seems important to
give comprehensive information about all preventive
measures, programs should be abstinence centered when
targeting teens [71,72]. Teens should be clear that it is bet-
ter to avoid rather than to reduce risks and they should be
helped to achieve risk avoidance as it is indeed the only
option 100% effective. By focusing on abstinence one can
better avoid the slippery slope of risk compensation [62].
It is true that some studies about abstinence programs
have found no statistically significant effects on sexual
behavior [73-75]. However, some of these studies had sev-
eral methodological problems, as reviewers themselves
recognize, which might account for the lack of significant
findings. Furthermore, other studies do find some absti-
nence encouraging programs being effective in both
developed and developing countries [76-78]. Besides,
even if lack of effects was proven, it should not be a sur-
prise that a few hours of sex education programs in school
are unable to compensate for the opposite message often
conveyed by some parents, media, authorities and society
in general [79]. The question is not whether to promote
abstinence among teens, but rather how to achieve this.
Finally, the existing literature shows several dangers in the
generalization of sexism. The American Psychological
Association points out several problems associated to the
sexualization of girls [80]. These include cognitive diffi-
culties, mental health problems and risk behaviors. On
the other hand, boys' exposure to pornography increases
the risk of aggressiveness, rape myths and gender stereo-
types, all of which may be indirectly harmful for women
and equality between males and females [81-83]. In our
sample, we observe that while sexism is rejected by a
majority of girls, it is accepted by most boys. Most males
do not seem to find anything wrong with the misuse of
men or women as sexual objects, or associating masculin-Page 9 of 13
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Having these aforementioned opinions and perceptions
was likewise associated with a higher incidence of sexual
experience in our study.
There are several limitations in our study. First of all, the
cross-sectional nature of any study does not enable to eas-
ily infer causality between dependent and independent
variables. However, some insight is possible to under-
stand the teens' feelings and opinions, and how these dis-
positions consequently affect their behavior. Cross-
sectional studies do have the advantage of being less
costly and thus more efficient to obtain certain useful
results. Our data do suggest sensible and plausible associ-
ations. For example, the association between perceptions
and beliefs about condom effectiveness, sexism and sex-
ual experience are consistent with the theory of risk com-
pensation as described by other researchers [69]. In
addition, reverse causation, i.e. that early sexual initiation
produces incorrect knowledge about condom effective-
ness, does not seem very plausible. The fact that more
boys than girls want to know more about controlling their
sexual drive and more girls than boys want to know more
about how to manage their feelings is consistent with the
natural mindset of each sex and what is expected. Afore-
mentioned socio-demographic data are likewise consist-
ent with existing population data for the Philippines. In
summary, we did not find inconsistent responses nor
important alternative explanations of our findings.
Another possible limitation is that our data is based on
self-reported responses. It is notable, however, that our
results are not what one would expect from respondents
giving socially desirable answers. Research indicates that
self-reported data such as those found in Youth Risk
Behavior Surveys (YRBS) of the United States can be gath-
ered credibly from youth surveys [84]. Internal reliability
checks were used to identify the percentage of students
who possibly falsify their answers. To obtain truthful
answers, students were made to understand why the sur-
vey is important, and procedures were developed to pro-
tect their privacy and allow for anonymous participation.
The survey environment, questionnaire design and con-
tent, edit checks, logic within groups of questions, and
some comparisons of our results with other studies give us
confidence on the validity of our data.
As described in the methods section, the in-class and cas-
ual setting where the questionnaires were administered,
has presumably minimized invalid responses because
respondent privacy and anonymity were ensured. Further-
more, students were adequately instructed to leave any
discomforting question blank. Students sat as far apart as
possible throughout the survey venue and had an enve-
lope to cover their responses. Only a few skip patterns
were used in the questionnaire and, in any case, they were
used in such a way that the difference in the time needed
to complete the questionnaire between youth with or
without sexual experience was insignificant. The question-
naire was designed to suit the reading level of at least a
junior high school student.
The questionnaire was previously piloted on a sample of
180 students in order to assure not only comprehension
and cultural relevance of items, but also to avoid leading
questions that may influence students' responses. In sum-
mary, we have no reason to believe that self-reporting
could have compromised our results.
Despite its limitations, our study has several strengths.
The analyses we have performed and presented are con-
sistent with our sample being representative of the Fili-
pino student youth. To our knowledge, this is the first
representative study of a student population in the Philip-
pines that has studied the issues of relationships, love and
sexuality in such depth. Since STIs are increasing all over
the world and STIs are associated to having more lifelong
sexual partners, and the latter with earlier sexual initia-
tion, the study of whether certain messages are associated
to earlier sexual initiation is relevant across different cul-
tures and countries. There are no studies associating the
perception of 100% condom effectiveness with earlier sex-
ual debut. This is the most novel aspect of our paper, and
it is also the aspect presented with multivariate adjust-
ment. Our data bring up the important issue that teens
themselves are requesting more emphasis on affective
aspects of human sexuality when educating them. Further-
more, beyond the issue of external validity due to the rep-
resentative nature of our sample, its large sample size has
enabled us to perform better statistical adjustment where
needed, analyses accounting for the clustered sampling
strategy and thus improve the validity of our results.
Conclusion
Having a better understanding of what teens feel and
think about relationships, love and sexuality, seems to be
an important consideration in planning public health
strategies to address common reproductive health prob-
lems in teen populations. This study highlights that Fili-
pino students do not communicate as much as they
would want with their parents on these issues. It seems
that more can be done to improve parent-child communi-
cation as friends and the Internet are not the best informa-
tion channels. Aside from improving the information
source, more has to be done also to improve the content
and quality of the information conveyed to teens. True
informed choice and empowerment goes hand by hand
with accurate information. In particular, condoms should
be presented for what they are: a risk reduction strategyPage 10 of 13
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suggest that some messages conveyed to teens can indeed
be harmful as these are associated with earlier sexual ini-
tiation. More public health resources should be spent on
the maintenance of the lifestyle that better protects youth,
i.e., in the case of this study, a lifestyle that is truly risk
avoiding and beneficial to a larger section of the targeted
teens. Our data suggests teens are requesting help to
achieve a healthier lifestyle, and they are in fact more
interested in character education encompassing affective
aspects of sexuality rather than biological information.
Global strategies should seriously take this request into
consideration.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
JI, CLB, VAB, FOG, MCC and ANT designed the study and
the questionnaire. CLB, AO and JI analyzed the data. AO
and JI made the first draft of the paper. All authors con-
tributed to the final manuscript.
Acknowledgements
To Intermedia Consulting, for having promoted this research project.
References
1. Maynard RA: Kids Having Kids: Economic Costs and Social Consequences
of Teen Pregnancy Washington, DC: Urban Institute Press; 1997. 
2. Chesson HW, Blandford JM, Gift TL, Tao GY, Irwin KL: The esti-
mated direct medical cost of sexually transmitted diseases
among American youth, 2000.  Perspect Sex Reprod Health 2004,
36(1):11-19.
3. U.S. Pregnancy Statistics: National and State Trends and
Trends by Race and Ethnicity   [http://www.guttmacher.org/pubs/
2006/09/12/USTPstats.pdf]
4. Sexually Transmitted Diseases in America: How Many Cases
and at What Cost?   [http://www.ashastd.org/pdfs/std_rep.pdf]
5. Kaestle CE, Halpern CT, Miller WC, Ford CA: Young age at first
sexual intercourse and sexually transmitted infections in
adolescents and young adults.  Am J Epidemiol 2005,
161(8):774-780.
6. Pettifor AE, Straten A van der, Dunbar MS, Shiboski SC, Padian NS:
Early age of first sex: a risk factor for HIV infection among
women in Zimbabwe.  AIDS 2004, 18(10):1435-1442.
7. Wellings K, Collumbien M, Slaymaker E, Singh S, Hodges Z, Patel D,
Bajos N: Sexual behaviour in context: a global perspective.
Lancet 2006, 368(9548):1706-1728.
8. Joint United Nations Programme on HIV/AIDS, World Health Organ-
ization: AIDS epidemic update: December 2007 Geneva (Switzerland):
UNAIDS; 2007. 
9. State of the World Population: The Cairo Consensus at Ten:
Population, Reproductive Health and the Global Effort to
End Poverty   [http://www.unfpa.org/swp/2004/pdf/en_swp04.pdf]
10. Centers for Disease Control and Prevention: Nationally Repre-
sentative CDC Study Finds 1 in 4 Teenage Girls Has a Sexu-
ally Transmitted Disease.  Proceedings of the 2008 National STD
Prevention Conference: 2008 March 11; Chicago 2008 [http://
www.cdc.gov/STDConference/2008/media/release-
11march2008.htm].
11. Fenton KA, Breban R, Vardavas R, Okano JT, Martin T, Aral S, Blower
S: Infectious syphilis in high-income settings in the 21st cen-
tury.  Lancet Infect Dis 2008, 8(4):244-253.
12. Pettifor AE, Rees HV, Kleinschmidt I, Steffenson AE, MacPhail C,
Hlongwa-Madikizela L, Vermaak K, Padian NS: Young people's sex-
ual health in South Africa: HIV prevalence and sexual behav-
iors from a nationally representative household survey.  AIDS
2005, 19(14):1525-1534.
13. Tripp J, Viner R: Sexual health, contraception, and teenage
pregnancy.  BMJ 2005, 330(7491):590-593.
14. Mehta SD, Erbelding EJ, Zenilman JM, Rompalo AM: Gonorrhoea
reinfection in heterosexual STD clinic attendees: longitudi-
nal analysis of risks for first reinfection.  Sex Transm Infect 2003,
79(2):124-128.
15. DiClemente RJ, Crosby RA, Wingood GM, Lang DL, Salazar LF,
Broadwell SD: Reducing risk exposures to zero and not having
multiple partners: findings that inform evidence-based prac-
tices designed to prevent STD acquisition.  Int J STD AIDS 2005,
16(12):816-818.
16. Khan A, Hussain R, Schofield M: Correlates of sexually transmit-
ted infections in young Australian women.  Int J STD AIDS 2005,
16(7):482-487.
17. Vaccarella S, Franceschi S, Herrero R, Munoz N, Snijders PJ, Clifford
GM, Smith JS, Lazcano-Ponce E, Sukvirach S, Shin HR, de Sanjose S,
Molano M, Matos E, Ferreccio C, Anh PT, Thomas JO, Meijer CJ,
IARC HPV Prevalence Surveys Study Group: Sexual behavior, con-
dom use, and human papillomavirus: pooled analysis of the
IARC human papillomavirus prevalence surveys.  Cancer Epi-
demiol Biomarkers Prev 2006, 15(2):326-333.
18. Kjaer SK, vandenBrule AJC, Bock JE, Poll PA, Engholm G, Sherman
ME, Walboomers JMM, Meijer CJLM: Determinants for genital
human papillomavirus (HPV) infection in 1000 randomly
chosen young Danish women with normal Pap smear: Are
there different risk profiles for oncogenic and nononcogenic
HPV types?  Cancer Epidemiol Biomarkers Prev 1997, 6(10):799-805.
19. Santelli JS, Morrow B, Anderson JE, Lindberg LD: Contraceptive
use and pregnancy risk among U.S. high school students,
1991–2003.  Perspect Sex Reprod Health 2006, 38(2):106-111.
20. Bajos N, Leridon H, Goulard H, Oustry P, Job-Spira N, COCON
Group: Contraception: from accessibility to efficiency.  Hum
Reprod 2003, 18(5):994-999.
21. Lete I, Cabero L, Alvarez D, Olle C: Observational study on the
use of emergency contraception in Spain: Results of a
national survey.  Eur J Contracept Reprod Health Care 2003,
8(4):203-209.
22. Ruiz Sanz S, Guell Perez E, Herranz Calvo C, Pedraza Moreno C:
Emergency contraception. Characteristics of the demand.
Aten Primaria 2002, 30(6):381-387.
23. Rector RE, Johnson KA, Noyes LR: Sexually Active Teenagers
Are More Likely to Be Depressed and to Attempt Suicide.
Center for Data Analysis Report 2003, 03–04: [http://www.heritage.org/
Research/Abstinence/cda0304.cfm].
24. Hallfors DD, Waller MW, Ford CA, Halpern CT, Brodish PH, Iritani
B: Adolescent depression and suicide risk – Association with
sex and drug behavior.  Am J Prev Med 2004, 27(3):224-231.
25. Lickona T: The Neglected Heart: The Emotional Dangers of
Premature Sexual Involvement.  American Educator 1994,
18(2):34-39.
26. Albert B: With One Voice: America's Adults and Teens Sound Off About
Teen Pregnancy Washington, DC: National Campaign to Prevent Teen
Pregnancy; 2007. 
27. Dickson N, Paul C, Herbison P, Silva P: First sexual intercourse:
age, coercion, and later regrets reported by a birth cohort.
BMJ 1998, 316(7124):29-33.
28. Choe MK, Lin H: Effect of Education on Premarital Sex and
Marriage in Taiwan.  East-West Center Working Papers, Population
Series 2001, 108–16(16): [http://www.eastwestcenter.org/fileadmin/
stored/pdfs/POPwp10816.pdf].
29. Lacson RS, Theocharis TR, Strack R, Sy FS, Vincent ML, Osteria TS,
Jimenez PR: Correlates of sexual abstinence among urban uni-
versity students in the Philippines.  Int Fam Plan Perspec 1997,
23(4):168-172.
30. Marquez MP: The Family as Protective Factor Against Sexual
Risk-Taking Behavior Among Filipino Adolescents.  Proceed-
ings of the 2004 Annual Meeting of the Population Association of America:
Boston 2004, 1–3: [http://paa2004.princeton.edu/download.asp?sub
missionId=41538].
31. Upadhyay UD, Hindin MJ, Gultiano S: Before first sex: Gender dif-
ferences in emotional relationships and physical behaviors
among adolescents in the Philippines.  Int Fam Plan Perspec 2006,
32(3):110-119.Page 11 of 13
(page number not for citation purposes)
BMC Public Health 2009, 9:282 http://www.biomedcentral.com/1471-2458/9/28232. Singh S, Darroch JE, Frost JJ, Study Team: Socioeconomic disad-
vantage and adolescent women's sexual and reproductive
behavior: The case of five developed countries.  Fam Plann Per-
spect 2001, 33(6):251-258.
33. Holtzman D, Rubinson R: Parent and peer communication
effects on AIDS-related behavior among US high school stu-
dents.  Fam Plann Perspect 1995, 27(6):235-240.
34. Blake SM, Simkin L, Ledsky R, Perkins C, Calabrese JM: Effects of a
parent-child communications intervention on young adoles-
cents' risk for early onset of sexual intercourse.  Fam Plann Per-
spect 2001, 33(2):52-61.
35. Buhi ER, Goodson P: Predictors of adolescent sexual behavior
and intention: a theory-guided systematic review.  J Adolesc
Health 2007, 40(1):4-21.
36. Primera Encuesta Nacional de Juventud, Costa Rica 2008
[http://unfpa.or.cr/dmdocuments/Encuesta_Juventud.pdf]
37. Instituto Nacional de Estadística: Salud y hábitos sexuales.  Cifras
INE Boletín informativo del Instituto Nacional de Estadística 2004, 4:
[http://www.ine.es/revistas/cifraine/cifine_sida0704.pdf].
38. Vittinghoff E, McCulloch CE: Relaxing the rule of ten events per
variable in logistic and Cox regression.  Am J Epidemiol 2007,
165(6):710-718.
39. Hosmer DW, Lemeshow S: Applied logistic regression New York etc.:
Wiley & Sons; 1989. 
40. Stata Corp: STATA Survey Data. Reference Manual. Release 9 College
Station, Texas: Stata Press; 2005. 
41. 2000 Census of Population and Housing   [http://www.cen
sus.gov.ph/data/pressrelease/2003/pr0323tx.html]
42. UNICEF: The State Of The World's Children 2006. Excluded and invisible
New York: UNICEF; 2005. 
43. The 2008 World Factbook   [https://www.cia.gov/library/publica
tions/the-world-factbook/]
44. Wallmyr G, Welin C: Young people, pornography, and sexual-
ity: sources and attitudes.  J Sch Nurs 2006, 22(5):290-5.
45. National Survey of Adolescents and Young Adults: Sexual
Health Knowledge, Attitudes and Experiences   [http://
www.kff.org/youthhivstds/upload/National-Survey-of-Adolescents-
and-Young-Adults.pdf]
46. Epstein M, Ward LM: "Always Use Protection": Communica-
tion boys receive about sex from parents, peers, and the
media.  Journal of Youth and Adolescence 2008, 37(2):113-126.
47. Macdowall W, Wellings K, Mercer CH, Nanchahal K, Copas AJ,
McManus S, Fenton KA, Erens B, Johnson AM: Learning about sex:
Results from Natsal 2000.  Health Education & Behavior 2006,
33(6):802-811.
48. Weiss P, Zverina J: Sources of information concerning sexual-
ity in the Czech Republic population.  Ceskoslovenska Psychologie
1999, 43(1):61-66.
49. Lara Ortega F, Heras Sevilla D: Formación sobre sexualidad en
la primera etapa de la adolescencia. Datos obtenidos en una
muestra de 2° y 3° de ESO en Burgos.  International Journal of
Developmental and Educational Psychology 2008, 1(1):241-248.
50. Nwagwu WE: The Internet as a source of reproductive health
information among adolescent girls in an urban city in
Nigeria.  BMC Public Health 2007, 7:354.
51. Aspy CB, Vesely SK, Oman RF, Rodine S, Marshall L, McLeroy K:
Parental communication and youth sexual behaviour.  J Ado-
lesc 2007, 30(3):449-466.
52. Martino SC, Elliott MN, Corona R, Kanouse DE, Schuster MA:
Beyond the "Big Talk": The roles of breadth and repetition
in parent-adolescent communication about sexual topics.
Pediatrics 2008, 121(3):E612-E618.
53. Bar-on ME, Broughton DD, Buttross S, Corrigan S, Gedissman A, de
Rivas MRGD, Rich M, Shifrin DL, Comm Public Educ: Sexuality,
contraception, and the media.  Pediatrics 2001, 107(1):191-194.
54. Cruz GT, Laguna EP, Raymundo CM: Family influences on the
lifestyle of Filipino Youth.  East-West Center Working Papers, Popu-
lation Series 2001, 108–8(8): [http://www.eastwestcenter.org/filead
min/stored/pdfs/POPwp10808.pdf].
55. Sex Education in America: General Public/Parents Survey
[http://www.kff.org/newsmedia/7017.cfm]
56. de Irala J, Gómara Urdiain I, López del Burgo C: Analysis of content
about sexuality and human reproduction in school textbooks
in Spain.  Public Health 2008, 122(10):1093-1103.
57. Effectiveness of male latex condoms in protecting against
pregnancy and sexually transmitted infections   [http://
www.who.int/mediacentre/factsheets/fs243/en/]
58. Trussell J: Contraceptive failure in the United States.  Contra-
ception 2004, 70(2):89-96.
59. Weller S, Davis K: Condom effectiveness in reducing hetero-
sexual HIV transmission.  Cochrane Database Syst Rev
2002:D003255.
60. Winer RL, Hughes JP, Feng QH, O'Reilly S, Kiviat NB, Holmes KK,
Koutsky LA: Condom use and the risk of genital human papil-
lomavirus infection in young women.  N Engl J Med 2006,
354(25):2645-2654.
61. Crosby RA, DiClemente RJ, Wingood GM, Lang D, Harrington KF:
Value of consistent condom use: A study of sexually trans-
mitted disease prevention among African American adoles-
cent females.  Am J Public Health 2003, 93(6):901-902.
62. de Irala J, Alonso A: Changes in sexual behaviours to prevent
HIV.  Lancet 2006, 368(9549):1749-1750.
63. Menkes C, Suárez L, Núñez L, González S: La salud reproductiva de los
estudiantes de educación secundaria y media superior de Chiapas, Guana-
juato, Guerrero, Puebla y San Luis Potosí Cuernavaca (México): Universi-
dad Nacional Autónoma de México, Centro Regional de
Investigaciones Multidisciplinarias; 2006. 
64. Encuesta Nacional de Juventud 2005   [http://cendoc.imjuven
tud.gob.mx/investigacion/docs/ENJ2005%20SEXUALIDAD.xls]
65. Alonso A, de Irala J: Strategies in HIV prevention: the A-B-C
approach.  Lancet 2004, 364(9439):1033-1033.
66. McCarthy M: The Benefit of Seat-Belt Legislation in the
United-Kingdom.  J Epidemiol Community Health 1989,
43(3):218-222.
67. Adams JGU: Seat-Belt Legislation – the Evidence Revisited.
Saf Sci 1994, 18(2):135-152.
68. Richens J, Imrie J, Copas A: Condoms and seat belts: the paral-
lels and the lessons.  Lancet 2000, 355(9201):400-403.
69. Cassell MM, Halperin DT, Shelton JD, Stanton D: Risk compensa-
tion: the Achilles' heel of innovations in HIV prevention?  BMJ
2006, 332(7541):605-607.
70. Kajubi P, Kamya MR, Kamya S, Chen S, McFarland W, Hearst N:
Increasing condom use without reducing HIV risk – Results
of a controlled community trial in Uganda.  J Acquir Immune
Defic Syndr 2005, 40(1):77-82.
71. Halperin DT, Steiner MJ, Cassell MM, Green EC, Hearst N, Kirby D,
Gayle HD, Cates W: The time has come for common ground
on preventing sexual transmission of HIV.  Lancet 2004,
364(9449):1913-1915.
72. Cabezon C, Vigil P, Rojas L, Leiva ME, Riquelme R, Aranda W, Garcia
C: Adolescent pregnancy prevention: an abstinence-cen-
tered randomized controlled intervention in a Chilean pub-
lic high school.  J Adolesc Health 2005, 36(1):64-69.
73. Kohler PK, Manhart LE, Lafferty WE: Abstinence-only and com-
prehensive of sexual activity and sex education and the initi-
ation teen pregnancy.  J Adolesc Health 2008, 42(4):344-351.
74. Underhill K, Montgomery P, Operario D: Sexual abstinence only
programmes to prevent HIV infection in high income coun-
tries: systematic review.  BMJ 2007, 335(7613):248-252.
75. kirby DB: The Impact of Abstinence and Comprehensive Sex
and STD/HIV Education Programs on Adolescent Sexual
Behavior.  Sexuality Research and Social Policy 2008, 5(3):18-27.
76. Kim CC, Rector R: Abstinence Education: Assessing the Evi-
dence.  Backgrounder 2008, 2126: [http://www.heritage.org/
Research/Welfare/bg2126.cfm].
77. Kirby DB, Laris BA, Rolleri LA: Sex and HIV education pro-
grams: Their impact on sexual behaviors of young people
throughout the world.  Journal of Adolescent Health 2007,
40(3):206-217.
78. O'Leary A, Jemmott J, Jemmott L, Icard L, Bellamy S: Mediation
analysis of an effective HIV prevention for Xhosa adolescents
in Eastern Cape, South Africa.  Proceedings of the XVII International
AIDS Conference: 3–8 August, 2008; Mexico City, Mexico 2008:138
[http://www.aids2008-abstracts.org/aids2008_book_vol2_web.pdf].
79. de Irala J: Sexual abstinence education. What is the evidence
we need?  BMJ Fast response 2007 [http://www.bmj.com/cgi/eletters/
335/7613/248].
80. Report of the APA Task Force on the Sexualization of Girls
[http://www.apa.org/pi/wpo/sexualization.html]Page 12 of 13
(page number not for citation purposes)
BMC Public Health 2009, 9:282 http://www.biomedcentral.com/1471-2458/9/282Publish with BioMed Central   and  every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
81. Allen M, D'Alessio D, Brezgel K: A metaanalysis summarizing
the effects of pornography II. Aggression after exposure.
Human communication research 1995, 22(2):258-283.
82. Allen M, Emmers T, Gebhardt L, Giery MA: Exposure to Pornog-
raphy and Acceptance of Rape Myths.  J Commun 1995,
45(1):5-26.
83. Frable DES, Johnson AE, Kellman H: Seeing masculine men, sexy
women, and gender differences: Exposure to pornography
and cognitive constructions of gender.  J Pers 1997,
65(2):311-355.
84. Centers for Disease Control and Prevention: Youth Risk Behavior
Surveillance-United States, 2007.  Morbidity and Mortality Weekly
Report, Surveillance Summaries 2008, 57(SS04):1-131.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2458/9/282/pre
pubPage 13 of 13
(page number not for citation purposes)
